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doi:10.1016/j.asjsur.2012.04.002Summary Objectives: Hemiarthroplasty is recommended for treatment of displaced femoral
neck fractures in physically compromised elderly patients. The objective of this study was to
analyze survivalof patients aged >80 years after the implantation of either an Austin-Moore
type prosthesis or a bipolar bearing prosthesis.
Methods: An Austin-Moore or bipolar hemiarthroplasty was implanted into 120 patients aged
>80 years. Demographic data were collected. Survival rate at 5 years and factors related to
mortality were analyzed.
Results: Sixty-two patients received Austin-Moore hemiarthroplasty, and 58 received bipolar
hemiarthroplasty. No significant differences in gender, comorbid conditions, ASA scores, dura-
tion of hospitalization, intraoperative blood loss, duration from injury to operation, or postop-
erative morbidity between the two groups were found. However, patients who received the
Austin-Moore hemiarthroplasty were older and had shorter operation time than those who
received bipolar hemiarthroplasty. Kaplan-Meier estimates of 5 years survival were 40.0% for
patients who received Austin-Moore hemiarthroplasty, and 62.9% for patients who received
bipolar hemiarthroplasty. Cox proportional hazard regression analysis of risks factors of death
revealed that patients who underwent Austin-Moore hemiarthroplasty were 2.0-fold more
likely to die when compared to those who received bipolar hemiarthroplasty.of Orthopedics, National Taiwan University Hospital, Taipei City 100, Taiwan.
.edu.tw (C.-T. Wang).
n Surgical Association. Published by Elsevier Taiwan LLC. All rights reserved.
Survival rate after hemiarthroplasty 63Conclusions: Elderly patients who receive bipolar hemiarthroplasty may have a more favorable
survival outcome when compared to those who receive unipolar hemiarthroplasty.
Copyright ª 2012, Asian Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
The goal of treating displaced femoral neck fractures in less
active, elderly patients is the restoration of prefracture
ambulatory function with no associated morbidity or need of
further operations. Total hip arthroplasty in this subset of
elderly patients is impractical due to the magnitude of
surgery, the cardiovascular complications associated with
cementusage, and theoverall dislocation rate.1 Suchpatients
are thusgenerally treatedwitheitheruncementedunipolar or
bipolar hemiarthroplasty, an approach that also eliminates
risks seen with reduction and internal fixation, including
nonunion, malunion, loss of reduction, and osteonecrosis.
The Austin-Moore hemiarthroplasty has been used for
over 6 decades, and continues to be the most frequently
performed type of arthroplasty for physiologically compro-
mised and dependent elderly patients.1,2 This fixed, unipolar
bearing is cost-effective and has a straightforward insertion
method, allowing for early mobilization and restoration of
functional status, and thus lower short-term morbidity and
mortality.3,4 Long-term results, however, are marred by
rapid acetabular articular cartilage erosion (which requires
conversion to total hip arthroplasty), pain arising from fric-
tion of the metallic femoral head against the acetabulum,
femoral loosening, and decreased flexion.5e7 These condi-
tions arise from movement or loosening of the prosthesis in
the proximal femur, in addition to mechanical shear forces
between the prosthesis and the acetabular cartilage.7
The bipolar type of bearing was conceived to provide the
theoretical benefit of decreasing motion at the prosthesis-
acetabular interface by transferring shear forces to
a second ball-and-socket (polyethylene) type articulation.
Early studies revealed promising results of low acetabular
wear (but not femoral loosening) and functional superiority
over the unipolar system. More recent studies, however,
have suggested that the bipolar bearing works as a fixed
unipolar bearing, despite its modularity, because of the low
coefficient of friction at the cartilage-prosthesis junction.8
A fluoroscopic study of movement by Verberne conducted
at 1 year postoperatively indicated that many bipolar
bearings act as a unipolar implant.8 It is unknown how
exactly much bearing motion is required to decrease
mechanical stress in vivo.
Comparisons of modern unipolar and bipolar hemi-
arthroplasties have indicated similar morbidity, mortality,
functional outcomes,9e14 and similar rates of dislocation,
acetabular erosion, reoperations, and deep wound infec-
tion.15 Nevertheless, because of the high mortality rate
after sustaining an injury in patients older than 70 years,16
these findings have been limited by short-term follow-up
(approximately 2 years) and low statistical power.The
present study retrospectively analyzed survivalof patients
over 80 years of age after the implantation of either an
Austin-Moore type prosthesis or a bipolar bearing prosthesis.2. Materials and methods
In this retrospective study, data of 120 patients admitted
from January 2005 to June2010 were collected. Patients
included in the analysis met the following criteria: 1) the
patient had received either Austin-Moore or bipolar hemi-
arthroplasty for femoral neck fracture; 2) the patient was
aged >80 years; and 3) the fracture was caused by low-
energy trauma. Of the 120 patients included in this study,
62 underwent Austin-Moore hemiarthroplasty and 58
patients underwent bipolar hemiarthroplasty with the U1
Bipolar Hip System (United Orthopedic Corporation, Hsin-
chu, Taiwan). In the Austin-Moore group there were 37
women (59.7%) and 25 men (40.3%) with a mean  standard
deviation (SD) age of 88.73 4.28 years (range 80e98
years). In the bipolar group, there were 38 women (65.5%)
and 20 men (34.5%) with a mean age of 86.83 4.35 years
(range 81e98 years).
To assess the severity of comorbid conditions at the time
of admission, the American Society of Anesthesiologists
(ASA) classification was used.17 The ASA system is composed
of 5 classifications: 1) normal, healthy; 2) mild systemic
disease; 3) severe systemic disease, but not incapacitating;
4) severe incapacitating systemic condition, constant
threat to life; and 5) moribund patient.
The following data were collected to evaluate significant
risk factors of mortality: age, gender, bed-confinement,
ASA score,17 surgical time, blood loss during surgery, time
from injury to operation, hospitalization duration, and the
presence of diabetes mellitus, stroke, hypertension, heart
disease, and mental disorders. In addition, data regarding
daily functioning (activities of daily life, ADL) and the
ability to walk with or without assistance were also
collected. This study was approved by the Institutional
Review Board of National Taiwan University Hospital, and
the requirement for patient informed consent was waived
due to the retrospective nature of the study.
All patients received a prosthetic replacement (Austin-
Moore or U1 Bipolar Hip System) and followed a similar
postoperative protocol that consisted of mobilization on
postoperative Day 3 with protected weight bearing as soon
as it was tolerated. Surgeries were performed using
a posterior-lateral approach, and in both procedures the
femoral neck was cut and the femoral canal reamed so
a snug fit of the stem in the proximal femur was attained.3. Statistical analysis
Independent two-sample t test was used to compare nor-
mally distributed continuous data. Chi-square test/Fisher’s
exact test was used to evaluate categorical variables. The
Mann-Whitney U test was used to compare groups when
data were not normally distributed. Continuous data were
64 C.-C. Lin et al.described as mean SD or number (%). Nonparametric data
were described as median (interquartile range). Survival
time was measured from the time of operation to death or
the last date of follow-up. The Kaplan-Meier method was
used to estimate 5-year mortality rates and the log-rank
test was used to determined differences in survival
between the 2 groups. A Cox proportional hazard model
was used to evaluate significant risk factors of5-year
mortality. Statistical analyses were performed with SPSS
version 15.0 for Windows (SPSS Inc., Chicago, Illinois, USA).
A p-value< 0.05 was considered statistically significant.
4. Results
The patient characteristics are presented in Table 1. There
were no significant differences in gender, comorbid condi-
tions, ADL, ability to walk without assistance, requirement
of a assist device to walk, ASA scores, duration of hospi-
talization, intraoperative blood loss, duration from injury
to operation, or postoperative morbidity between the 2
groups (all, p 0.05). However, patients who received
the Austin-Moore hemiarthroplasty were older and had
shorter operation time (75.81 23.12 min vs. 87.24Table 1 Patient demographic data.
Austin-Moore group (n
Age (y)a 88.73 4.28
Genderb
Male 25 (40.3)
Female 37 (59.7)
Comorbid conditions
Diabetes mellitusb 19 (30.6)
CVAb 14 (22.6)
Hypertensionb 33 (53.2)
Heart diseaseb 22 (35.5)
Mental diseaseb 10 (16.1)
Bedriddenb 6 (9.7)
ADLa 63.63 11.88
Walk without assistanceb 57 (91.9)
Walk with assist deviceb 47 (75.8)
Postoperative morbidity
Infectionb 8 (12.9)
Dislocation b 9 (14.5)
Chronic pain c 3 (4.8)
ASA scored
1 2 (3.2)
2 21 (33.9)
3 37 (59.7)
4 2 (3.2)
Operation time (min)a 75.81 23.12
Duration of hospitalization (d)a 9.39 3.02
Blood loss (mL)d 150 (100, 250)
Injury to operation time (min)d 705 (310, 1124)
Data are presented a mean  standard deviation or as number wi
significant difference between groups, p < 0.05. The p-values are bas
exact test, and dMann-Whitney U test.
ADLZ activities of daily life; ASAZ American Society of Anesthesiolo21.26 min, p Z 0.006) than those who received bipolar
hemiarthroplasty.
During the follow-up period, 61 patients died; moreover,
35 patients (29.2%) died in the Austin-Moore group and 21
(17.5%) died in the bipolar group within 5 years. As shown in
Fig. 1, the Kaplan-Meier estimates of the 5-year survival
rates were 62.9 7.1% for patients who received bipolar
hemiarthroplasty and 40.0 6.7% for the patients who
received the Austin-Moore hemiarthroplasty. The log-rank
test revealed a statistically significant difference between
the survival rates over time (p Z 0.010).
Results of the Cox proportional hazard regression anal-
ysis are presented in Table 2. Age and implant type were
identified as significant risk factors of 5-year mortality (p
< 0.05). Patients who received the Austin-Moore implant
were 2.006 times more likely to die than those who
received bipolar hemiarthroplasty (95% confidence interval
[CI] 1.167-3.451, p Z 0.012).
5. Discussion
Fractures of the femoral neck have been described as the
“beginning of the end for an elderly person”18because ofZ 62) Bipolar group (nZ 58) p value
86.83 4.35 0.017*
20 (34.5) 0.509
38 (65.5)
18 (31.0) 0.963
8 (13.8) 0.214
36 (62.1) 0.327
13 (22.4) 0.115
14 (24.1) 0.273
6 (10.3) 0.903
66.48 15.83 0.271
49 (84.5) 0.204
35 (60.3) 0.069
6 (10.3) 0.663
4 (6.9) 0.180
3 (5.2) 1.000
1 (1.7) 0.410
25 (43.1)
31 (35.4)
1 (1.7)
87.24 21.26 0.006*
10.05 2.78 0.213
175 (100, 200) 0.865
685 (250, 1020) 0.488
th interquartile range or percentage in parentheses. *Indicates
e on aindependent two-samples t test, bChi-square test, cFisher’s
gists; CVAZ cerebrovascular accident.
Figure 1 Kaplan-Meier survival curves of patients over 80
years of age after Austin-Moore or bipolar hemiarthroplasty.
* Indicates significant difference between groups.
Survival rate after hemiarthroplasty 65the high 1 year postoperative mortality (19e41%).16 For this
reason, early patient mobilization and the avoidance of
a second surgery should be a priority in treating displaced
femoral neck fractures in the elderly. Our comparison of 62
cases of Austin-Moore hemiarthroplasty and 58 cases ofTable 2 Cox proportional hazard regression analysis for
risk factors of 5-year mortality.
HR (95% CI) p value
Age (y) 1.124 (1.060, 1.193) 0.001*
Gender
Male Reference 0.562
Female 0.854 (0.501, 1.456)
Comorbid conditiona
Diabetes mellitus 1.130 (0.639, 1.998) 0.674
CVA 1.211 (0.651, 2.252) 0.546
Hypertension 0.995(0.584, 1.695) 0.986
Heart disease 0.891 (0.493, 1.610) 0.701
Mental disease 0.814 (0.404, 1.682) 0.596
Bedridden 0.821 (0.327, 2.058) 0.674
Implant
Bipolar Reference
Austin-Moore 2.006 (1.167, 3.451) 0.012*
ASA score 1.419 (0.895, 2.251) 0.137
Operation time (min) 0.994 (0.982, 1.006) 0.314
Duration of
hospitalization (d)
0.943 (0.850, 1.046) 0.265
Blood loss (mL) 0.997 (0.994, 1.000) 0.056
Injury to
operation time (min)
1.000 (0.999, 1.000) 0.442
Results are presented as hazard ratio with 95% confidence
interval in parentheses. *Significant risk factor of mortality,
p< 0.05. aReference group, yes.
ASAZ American Society of Anesthesiologists; CIZ confidence
interval; CVAZ cerebrovascular accident; ORZ odds ratio.bipolar hemiarthroplasty revealed an estimated 5-year
survival rate of 40.0% for the Austin-Moore group and
a 62.9% survival rate for the bipolar group, and the differ-
ence was statistically significant. Patients who received an
Austin-Moore implant were approximately 2 times more
likely to die than those who received a bipolar bearing.
The reason for better outcomes in the bipolar group may
be related to the ball-in-shell mechanism of the bipolar
prosthesis, which allows lower acetabular pressure post-
operatively than is present with Austin-Moore hemi-
arthroplasty. The lower acetabular pressure can result in
a faster return of the ability to walk, leading to quicker
recovery and thus fewer postoperative complications
related to immobility.
Studies on long-term patient survival for both unipolar
and bipolar hemiarthroplasties are few. Most studies have
examined short-term mortality rates, and comparative
studies have been largely focused on short-term functional
outcomes, quality of life, and complication/reoperation
rates.9e14 A study by Pongkunakorn et al19examining
cemented hemiarthroplasty in patients with a mean age of
76 years reported a mortality rate at 36 months of 20.8% in
those who received unipolar devices and 8.3% in those who
received bipolar devices.
Our survival data are consistent with studies which have
examined unipolar and bipolar hemiarthroplasties sepa-
rately. Wachtl et al,20 in a long-term follow-up study of 162
unipolar hemiarthroplasties in women aged >70 years
(mean age 84 years) found a survival rate of 73% at 1 year
and 23% at 5 years. Patients were treated either by the
standard posterior approach or the anterolateral approach
according to the surgeon’s preference. More recently,
Norrish et al21 reported a 4-year survival rate of 41% in 500
consecutive patients (mean age, 82 years) treated with
Austin-Moore hemiarthroplasty via either a posterior
approach or an anterolateral approach.
Long-term patient survival for bipolar hemiarthroplasty
has been examined by the Mayo Clinic22 in a study of 224
consecutive patients with a mean age of 79 years. The
authors reported mortality rates of 12.3% at 1 year, 20.9%
at 2 years, and 44.4% at 5 years. These results are compa-
rable to ours, although our 5-year morality rate was 17.5% .
The difference in outcomes may be attributed to the use of
cemented femoral fixation in the Mayo Clinic study. Use of
cement fixation was not used in our study due the greater
risks of embolization and hypotension, and the high
proportion of patients with cardiovascular comorbidities
(>50%). However, in all cases in our study the stem was
carefully fit to the cortex and patients used a walker for
assistance for the first 3 postoperative months.
Six large prospective studies9e14 and one Cochrane
Review15 have compared the outcomes of unipolar and
bipolar hemiarthroplasty. Calder et al9 examined 250
patients aged >80 years who received a Thompson unipolar
prosthesis or a Monk bipolar prosthesis. The authors
reported survival rates of 75% (unipolar) and 78% (bipolar)
at 6 months, and 72% (unipolar) and 69% (bipolar) at 12
months (no statistically significance differences). Davidson
et al11 examined cemented unipolar Thompson prostheses
and Monk bipolar prostheses in 187 patients aged between
65 and 79 years (median 75 years). The authors reported
survival rates of 93% (unipolar) and 90% (bipolar) at
66 C.-C. Lin et al.6 months, 89% (unipolar) and 88% (bipolar) at 12 months,
and 72% (unipolar) and 78% (bipolar) at 36 months; again,
no significant differences were observed. All studies dem-
onstratedthat there are no differences in functional
outcome, acetabular erosion, blood loss, reoperation rate,
mortality, or infection between unipolar and bipolar hem-
iarthroplasty.Studies have also found a consistently higher
cost for bipolar arthroplasty, ranging from US$700 to
US$3,514.15 Similar results were also observed in the
present study.
There are limitations to this study that should be
considered. First, this was a retrospective analysis of
medical records. Different results may be obtained in
a prospective, randomized controlled investigation. Thus,
it is possible that patients who received bipolar hemi-
arthroplasty could be in a higher socioeconomic class.
Regretfully, we cannot provide data regarding the socio-
economic characteristics of the 2 groups. However, our
data indicated that the patients in the 2 groups were
similar with respect to their ability to function in daily life
as well as ASA scores, suggesting that the 2 groups were in
comparable health. Thus, we believe that any influence of
socioeconomic class is likely to be small or not present. It
can be argued that patients in a higher socioeconomic class
may have had access to better postoperative care at home;
however, we do not believe it is likely that this would have
affected the results.
In summary, the results of the present study suggest that
elderly patients who receive bipolar hemiarthroplasty may
have more favorable survival when compared to those who
receive unipolar hemiarthroplasty. Our findings suggest that
further studies with larger samples may be needed to
establish definite conclusions as to the optimal surgical
treatment for less active elderly patients who sustain
femoral neck fractures.
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